Inherited breast cancer: an emerging picture.
A role for BRCA1 and BRCA2 in the control of genome integrity easily fits a tumor suppressor model. It is well established that mutations in DNA repair genes lead to genomic instability (138). Genomic instability may directly lead to tumorigenesis by allowing for the accumulation of mutations in key cell cycle regulators (139). The studies summarized here suggest that BRCA1, BRCA2, RAD51. and BARD1 function as a biochemical complex. This complex apparently plays a role in one or more of the DNA damage response pathways. Experimental data suggest that BRCA1 and BRCA2 function as regulators of transcription. These observations highlight some of the fundamental questions that remain to be addressed in the study of the biology of these genes. Are the DNA repair and transcriptional regulatory functions of BRCA1 and BRCA2 related? BRCA1 and BRCA2 may maintain the integrity of the genome by regulating expression of genes directly involved in this process. Alternatively, if the functions are not related, which is required for suppression of tumorigenesis? Researchers also are grappling with another paradox. If BRCA1 and BRCA2 are ubiquitously expressed, why do mutations in BRCA1 and BRCA2 lead specifically to tumors primarily of the breast and ovary, as well as a limited number of other tissues to a lesser degree? Nothing to date has been revealed that would explain how alteration of the transcriptional regulatory function and or the DNA repair function ascribed to BRCA1 and BRCA2 would result in tumor specificity as both of these functions are essential to a broad spectrum of tissues. It is possible that BRCAI and BRCA2 may regulate genes expressed only in the breast and ovary. Similarly, there may be unidentified BRCA1 and BRCA2 co-factors that are active only in the breast and ovary and, therefore, are critical to tumorigenesis. All breast cancer is genetic, although only a small fraction of cases are attributable to inherited genetic predisposition. Most breast cancer is due to genetic alterations that are specific to breast epithelial cells, many of which remain unknown. Integration of genetic approaches into research designed to elucidate biological pathways of breast cancer tumorigenesis will ultimately lead to new information critical to the development of new tools for the diagnosis and treatment of disease.